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Editorial
The Origins of Algebra: From al-Khwarizmi to Descartes
International Workshop held at Barcelona, 27–29 March 2003
Renaissance algebra, its relationship to medieval Arabic (or Islamic, to be more precise) algebra, and
the ways in which algebraic knowledge traveled from one culture to another and was transformed by
the journey have always been topics of considerable interest to historians of mathematics. Of course the
focus of the historian’s interest has not always been the same. Decades ago, the stories regarding the early
16th-century discovery of general methods to solve third- and fourth-degree equations, including vicious
quarrels between Italian mathematicians, commanded much attention. The generality of the methods and
notations employed and the nonappearance of a notion of number broad enough to encompass negative
and imaginary quantities, were also of much concern. The “conflicts” between algebra and geometry
were also prominent subjects of interest for historians of algebra in early modern Europe. It was gen-
erally understood—and this particular interpretation of the history of mathematical thought in the 16th
and 17th centuries is somehow still alive today, at least in textbooks and popularizations of the history of
mathematics—that algebra played a “progressive” role against the “conservative,” old-fashioned under-
standing of mathematical objects in geometrical terms.
New topics and new methods have redefined the agenda in recent years. One field in which much
and important research has been done is the development of vernacular algebraic traditions in southern
Europe from the 13th century onwards, mostly in the Catalano-Provençal-, French-, and (above all)
Italian-speaking areas. While bridging the puzzling gap that used to separate the texts and context of
Leonardo Fibonacci from those of Luca Pacioli, this research has raised new questions about the ways
in which Arabic algebraic knowledge inspired and shaped the European algebraic tradition (more about
this below).
Traditional views on the development of Renaissance algebra took more or less for granted that it was
a fairly straightforward story endogenously driven by the unending quest of mathematics (and/or mathe-
maticians) for ever more general methods, notations, and notions. It is now widely understood, however,
that terms such as “generality,” “abstraction,” and “exactness” are not uniquely defined, atemporal terms,
but that their meaning is contingent, depending on historical actors and contexts. In a more obvious way
this is also true of terms such as “algebra” and “geometry.” In one set of meanings, algebra and geometry
are opposite fields of mathematics, radically different in their methods and aims. In another set—one that
was prevalent in early modern Europe—they are domains sharing a substantial number of problems and
mathematical objects. The contributions of Viète and Descartes, for instance, could be profitably read as
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ence of magnitudes, rather than as straightforward attempts to “algebrize” (some) geometrical problems
and techniques. In this connection, growing attention has been paid in recent years to the ways—tacit
or otherwise—in which medieval and Renaissance algebra dealt with the conceptual gulf that separates
(whole) numbers from (continuous geometrical) magnitudes within the Euclidean tradition. Efforts to
close this gulf played a key role in early modern mathematics, since the conflation of the old Euclidean
categories of number and magnitude arguably was a prerequisite for the gradual transformation of the
old, essentially geometrical methods of analysis and synthesis into the new mathematical analysis of the
18th century.
On 27–29 March 2003 an international workshop, “The Origins of Algebra: From al-Khwarizmi to
Descartes,” was held in Barcelona. It took place in the headquarters of the Institut Català de Recerca i
Estudis Avençats (ICREA) and the Universitat Pompeu Fabra with the financial support of the Spanish
Ministerio de Educación y Ciencia (MEC), the Catalan Departament d’Universitats i Recerca (DURSI),
and ICREA. The workshop was convened by us with the aim of revisiting the problems in the history
of early modern algebra presented above, which seem to us to be of great import in understanding early
modern mathematics in general. The editors of Historia Mathematica kindly agreed to publish this special
monographic issue with articles based on papers presented at the workshop, which were to go through the
journal’s usual refereeing process. Some (but by no means all) participants were interested in submitting
their papers. The following articles are therefore not our own selection, nor should they be taken as
providing a balanced representation of the papers discussed at the workshop.
Jens Høyrup’s article provides a detailed analysis of Jacopo da Firenze’s Tractatus algorismi, written
in 1307 in Italian but in Montpellier and therewith the earliest extant European algebra in vernacular,
along with other early vernacular algebras. Høyrup has gathered indirect but highly consistent evidence
on the sources of these works that allows him to set up two important conjectures. First, these algebras
might not have been directly inspired by Fibonacci’s text nor by the Latin translations of the “major”
Arabic algebras (such as al-Khwarizmi’s or Abu Kamil’s). Second, they may have been inspired by a
previous vernacular algebraic tradition, probably of Catalano-Provençal or Iberian origin.
The second paper in this issue deals with a Catalan algebraic manuscript of the early 16th century that
is important for various reasons. It is the earliest algebraic text produced in the Iberian peninsula that we
know of so far (Arabic algebras and their Latin translations excepted, of course) and antedates by several
decades, and is fully independent of, Marco Aurel’s printed Spanish (or Castilian) algebra of 1552. Javier
Docampo’s study of this manuscript shows it to be an intelligent, informed paraphrase of Luca Pacioli’s
Summa of 1484. The manuscript, therefore, provides us with important evidence about the ways in which
Pacioli’s influential treatise was read and used in Renaissance Europe.
Antoni Malet’s article focuses on notions of number and magnitude as they appear in three influential
Renaissance editions of Euclid’s Elements—those of Tartaglia, Dee and Billingsley, and Clavius. His
article suggests that these editions tacitly incorporated an understanding of number and magnitude that
was already present in abacus texts, and that in turn they prepared the way for Stevin’s critique of Euclid’s
numerical notions.
M. Rosa Massa’s article analyzes the idiosyncratic articulation of algebra and geometry to be found in
Mengoli’s works, in which proportion theory plays a key role. As Massa shows, Mengoli developed
a highly original understanding of how algebra could be used in quadratures and other geometrical
problems. Mengoli’s complex and heterodox approach is important in that it suggests that algebra and
geometry could coalesce in ways other than those found in Descartes’ and Wallis’s works.
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his reception of Descartes’ Geometry were motivated by what appeared to him to be a double imperfec-
tion of algebra, the lack of a general method to solve the general nth-degree equation, and the inability of
“normal” or finite algebraic equations to deal with certain problems that transcended them. In his mas-
terful overview, Knobloch points out the main differences between Leibniz and Descartes concerning the
question of the domain of geometry, while explaining why according to Leibniz the boundary between
geometric and nongeometric lines is not fixed once and for all, nor dependent on algebra. He also shows
how Leibniz’s reconstruction of the Cartesian program entails the redefinition of known notions (algebra,
exactness, construction, equality) along with the creation of new notions (transcendentality).
To conclude, we express here our gratitude to the Universitat Pompeu Fabra, ICREA, the Spanish
MEC, and the Catalan DURSI for their support and encouragement in organizing the Barcelona work-
shop. We also take this opportunity to warmly thank all the scholars who attended the workshop and
very particularly those who presented papers. Our special thanks go to the participants who submitted
their papers for publication in Historia Mathematica, and to the journal for its interest and support in
publishing this monographic issue.
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